the simplicity of Okun's Law, as well as its purported success in explaining and forecasting the unemployment rate, has led to its widespread acceptance. 4
While Okun's Law has provided some insights for analysis of aggregate economic activity, unquestioned acceptance of the original empirical specification of the relationship has been unwarranted. Gloser examination indicates that the original specification does not provide an accurate view of the link between changes in the nation's output •and unemployment. This relationship between output growth and unemployment can be revised to capture more accurately the empirical link which existed in the 1950s and 1960s, and which continues to hold. Even the revised relationship is shown to provide only a rough explanation of the level of the unemployment rate, Nevertheless, variations in the rate of growth of the nation's output are a sufficiently dominant factor that the revised rule provides a reliable tool for forecasting changes in the unemployment rate. A significant implication of this reappraisal is that judgements concerning economic performance and the role of activist demand management policies based upon the level of, or changes in, the unemployment rate are 
What Is Okun's Law?
In his original article, Okun used several statistical techniques to assess the relationship between unemployment and aggregate output in order to establish a measure of the output which could be produced under conditions of "full employment." The techniques used involved relating first differences of unemployment to the growth rate of output, using various measures of the gap between potential and actual output, and using a linear logarithmic relationship between employment and output and time. The benchmark assumption was that full employment and, thus, production at the economy's "potential output" rate, occurred at an unemployment rate of 4 percent. The study concluded that each percentage point of unemployment above 4 percent of the labor force implied a 3 percent "gap" of lost output.
5 This relationship can be summarized as:
(1)
where U is the overall unemployment rate and GAP is the percentage excess of potential over actual output. When the economy's unemployment rate differs from 4 percent, the equation allows a calculation 5 Okun, "Potential GNP," p. 100, points out that the 3 to I link between output growth and the unemployment rate is approximate, His "own subjectively weighted average of the relevant coefficients" implies a gap coefficient in the equation equal to 0.3125, slightly lower that the one-third figure used here.
Since Okun's original work, measures of potential output have been developed which take into account additional factors such as the use of capital and energy resources which affect productivity and potential output.°Nonetheless, the use of the Okun's Law relationship as a means of explaining (or at least forecasting) the unemployment rate remains relatively widespread.S ome of the difficulties with the original specification of Okun's Law may he seen by an estimate of equation (1) 10-24, especially pp. 10-13.
Aceordingto equation (1), changes in the unemployment rate depend upon changes in the gap, which in turn depends on the difference between the rate of change in potential output (economic growth) and the rate of change in actual output. Since the unemployment rate is equally responsive to a decrease in the rate of economic growth or an increase in the rate of change of actual output, the response of the unemployment rate to either is discussed here using the terms economic growth and the rate of change of actual output interchangeably. Both equations indicate constants which are significantly above the 4 percent level used in the original law (t-statistics are shown in parentheses). Moreover, both equations indicate significant serial correlation of the errors, even though allowance is made for a first-order autoregressive scheme. Also, when the rho-statistic is close to unity, the appropriate statistical procedure is estimation of the coefficients using a first-difference form, which in this case would mean that changes in the unemployment rate are related to changes in the GNP gap. 9
The only change in the original statement of the relationship which has become widely agreed upon is that the unemployment rate at full employment can no longer be regarded as constant at 4 percent. Since different groups of individuals have large differences in their unemployment experience, even under high,employment conditions, changes in the composition of the labor force can have substantial effects on the aggregate unemployment rate. Recent studies of potential output allow for changes in the "full-employment unemployment rate" due to changes in the age and sex composition of the labor force. 1°S
uch measures attempt to capture the different unemployment and participation experience of different groups within the labor force. These studies imply the use of a variable intercept, U~,in equation (1), instead of the constant of 4 percent. The relationship may then be expressed as U°= b GAP, where U* is the excess of the unemployment rate, U, over the full-employment level, U 5 , and b is the responsiveness of the unemployment rate to growth, as measured by changes in the gap. 11 Okun's original estimate of this responsiveness. When the first-difference test used below is applied to his data, estimates of b are found which are consistent with the larger responsiveness indicated in this article. A fuller discussion of these results is available from the author in the unpublished memorandum, "An Alternative Estimate of Okim's Law." 12 5ee Perry, "Potential Output and Productivity," The equations indicate that unemployment is more sensitive to the rate of change of output than the original Okun's Law suggestsY~Conversely, this means that the change in the output gap associated with a given change in the unemployment rate is smaUer than implied by the original specification. The sum of the coefficients on the current and lagged values of the gap termns indicates a gap coefficient close to 0.45. The sum coefficient indicates that a 2.22 percent (1/0.45) output loss is associated with each one percent of unemployment in excess of the full.emplOYment level.
This change has important implications for the conduct of monetary and fiscal policy. If unemployment is more sensitive to growth than the original formula indicates, the GNP gap associated with any observed level of unemployment would be smaller. Thus, the increase in output required at any time to achieve full employment is smaller than the original relationship indicates. Also, high~emplOYment budget estimates which are based on overly optimistic assessThese statistics partly jndicate the misspecification introduced by omitting a significant lagged value of the gap. In spite of the specification errors, it is useful to consider the size of the forecast errors using the equation. On average, the unemployment forecast is 0.74 percentage points above the actual rate during 1974, and 0.75 percentage points below the actual rate observed from the second quarter of 1975 through the beginning of 1977.
Another Look at Okun's Law
Estimates of equations of the form U* = b CAP for the period prior to the l970s, 1/1953 -1V/1969, are shown in Table II . The full~emplOymcnt unemployment rate series used in each case is that prepared by the CEA.
14 A lagged value of the gap is significant in each case, and there is significant positive autoregression in both of the equations.'~Again, the rho-statistic is sufficiently close to unity to indicate l4When constants are included in the equations in Table II they are not statistically significant and have no effect or, the gap coefficients (to t'vo decimal places). This result indicates that the ful1~empIoyment~~empioyment rate series used adequately captures the actual changes in the rate. Additional lagged gap terms are also not significant. Page 19 ments of this output gain provide a mistaken impression of the possibilities for new spending initiatives and tax cuts or understate high-employment Federal borrowing requirements. Finally, attempts to change the unemployment rate through policies which temporarily stimulate or slow output growth would yield larger unemployment rate changes than anticipated. Such policy errors would promote greater cyclical variability of the economy's output.
The Unemployment Rate in the 1970s
Dynamic simulations of the unemployment rate level equations in Table II do not forecast the unemployment rate in the 1970s well using the respective GNP gap estimates.' 7 On the other hand, the evidence in Table II indicates that neither equation should be expected to perform well, since the statistical properties of the equations show the appropriate statistical relationship is the first-difference form. That is, an equation of the form proposed by Okun (augmented for a lagged response) can give reasonable predictions of changes in the unemployment rate, but it does not predict the actual level of the unemployment rate very well. The role of the adjustment for autoregression in obtaining the excellent fit of the level equations during the sample period is very large. Other factors may be of too great importance to allow one to forecast unemployment levels well using only information on output gaps.
Simulations of the first-diflerence equations forecast much better.~For the forecast period 1/1970-111/1977 , the average error in predictions of changes in the excess unemployment rate is 0.011 and the root-mean-squared error is 0.23, using the CEA equa- Table II . The comparable errors using the Rasche-Tatom equation are 0.08 and 0.18, respectively. While the average error in each reflects the inability of the first-difference equations, on average, to explain fully the higher levels of the unemployment rate since the end of the l960s, the size of the average error is not significantly different from zero. The rootmean-squared error of the first-difference equation forecasts are only slightly different from the standard error in the sample period.
When the equations in Table II are reeslimated through the third quarter of 1977, there are only slight changes in the equations. These equations are shown in Table III . The fit of the Rasche-Tatom equations is slightly better over the longer period, 'svhile that of the CEA equations is slightly worse. Again there is agreement between the gap coefficients in both the level and first-difference equations. The sum of the coefficients in the Rasche-Tatom equations is about the same as in the earlier period while the sum in the CEA equations falls to 0.42. The Chow test indicates the absence of structural change in the post-1969 period in all cases hut one.
1°T hus, the quality of the level forecasts from the simulations of the equations estimated over the 1950s and 1960s does not appear to arise from a change in the structure of the empirical relationship.
Okun's Law, even when revised, provides only a very rough explanation of the unemployment rate in the 1970s. While the evidence shows that changes in the gap, due to differential growth rates in potential and actual output, have a significant impact on changes in the unemployment rate from quarter-toquarter, and that this relationship does appear to have remained stable in the 1970s, it also indicates that the relationship between the GNP gap and the level of the unemployment rate is not sufficient to explain satisfactorily the high levels of unemployment since 1969.
Prospects for the Unemployment Rate
Using a device like Okun's Law, the prospects for unemployment rate developments may be readily stated. According to the revised "law," the unemployment rate declines roughly 0.45 percentage points per year for each one percent excess of real GNP growth over the rate of growth of potentia] output.
For example, the Administration recently forecast a rate of real GNP growth for 1978-79 of 4.75 percent and projected a continuation of this growth through 1983 to achieve their goals.
2°T he accompanying path of the unemployment rate indicates a decline of 0.4 percentage points per year, with the rate reaching 4.9 percent at the end of 1981 and 4.0 percent in IV/1983. While it is not explicitly stated, the estimated reductions appear to be based upon an assumed rate of growth of potential output of 3.5 percent per year together with the old "three to one" link between growth and unemployment given by the original form of Okun's relationship. Such a rate of '°The first-difference equation using the CEA output gap measures has a significant autoregressive disturbance term in the longer period which is not significant in the earlier period. A Chow test of structural change using both the ordinary least squares and generalized least squares estimates of the eq~iation indicates structural change at the one percent significance level in the generalized least squares estimate. The same assumptions about the growth of output (4.75 percent) and potential output (3.5 percent) give a much larger reduction in the unemployment rate over the next five years, however, when the revised rule is used. The reduction of the unemployment rate to the full-employment benchmark used here, 4.9 percent, would occur in the second quarter of 1980 rather than at the end of 1981, as in the budget projection. Moreover, the assumption of a 3.5 percent rate of growth of potential output is probably optimistic and thus understates the rate of reduction of the GNP gap. This means that the unemployment rate would fall faster than the Administration estimate. The average annual growth rate of potential output from the recession trough through the third quarter of last year is only 3.0 percent in the Rasche-Tatom estimate, as opposed to the 3.5 percent projection in the CEA data. 
Summary and Conclusion
Okun's Law -a relationship between the unemployment rate and the level of the GNP gap -was not originally intended to explain the unemployment rate, but instead, to provide a means for measuring potential output In recent years, alternative methods have been developed to measure potential output which have a stronger basis in economic theory and statistical method. Nonetheless, use of the relationship as an explanation of the unemployment rate has continued.
An examination of Okun's original formulation as an explanation of unemployment shows that it is not very satisfactory. Besides recent evidence showing that the full-employment unemployment rate has risen since the original work, the evidence presented here points to a larger responsiveness of the unemployment rate to real output growth.
growth for accelerating inflation and negligible real Federal spending growth.
When the revised pieces of Okun's Law are reassembled, a serious statistical problem remains. The coefficient of a lagged error term required to eliminate autoregression in the level equations is near unity and plays a major role in the high quality of the statistical results. Forecasts based upon the level equations tend to be of significantly lower quality beyond a sample period since this disturbance term cannot be taken into account.
Nonetheless, the first-difference equations and the simulation experiment indicate strong support for the larger responsiveness found in the level equations and, more importantly, show that quarterly changes in the level of the unemployment rate are dominated by economic growth. Thus, the rule of thumb developed here may be a useful tool for forecasting. This rule, however, indicates that the unemployment rate is more sensitive to economic growth than most observers may have believed and suggests the use of increased caution in attempts to guide the economy by activist demand policies.
